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Monthly Progress Report
September 1956

Task Order No. 2
Contract No. RD=9%

Audio Noise Reduction Circults

The object of this project is to develop a noise reduction
circuit suitable for use in separating speech intelligence from
a signal containing speech and noise when the speech intelligence
is masked by the noise. The proposed method consists of passing
the signal through several frequency selective channels. Each
channel oontains a non-linear element which discriminates against
the noise vhen the speech information in the channel is greater
than the noise.

During September a study has been made to determine the
effect on the signal-to-noise ratio of passing wide band speech
and noise through narrov band pass filters. It is known that for
noises with a ocontinuous spectrum it is the noise in the immediate
frequency of the masked tone vhich contributes to the mnk:l.ng.1
When a very narrov band of noise is used to mask a pure tone, the
masking increases as the bandwidth is increased until a certain
bendwidth is reached. After this, as the bandwidth 1s increased
the amount of masking remains constant. This bandwidth, at which
the masking reaches a fixed value, is termed the critical bandwidth.

Two sets of four filters covering narrow portions of the
speech band have been used to measure the amount of signal above
the noise in certain bands. One set of filters had bandwidths
about 3 db wider than the critical bands, the other set had band-
widths about 3 db narrower than the critiocal bands. Measurements
were made with these bands using both pure tones and speech mixed

1« Le L. Beranek, "The Dosign of Speech Communications Systems",
Proo. IRE, Voli. 35, pp. 882- Sept. 1947.
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with noise. With pure tones no perceptable reduction of the signal
threshold was obtained with the wider group of bands. On the
narrover bands it was believed that a slightly weaker signal could
be detected. Non-linear elements were also in conjunction with
the narrower group of filters. This made the addition of the
signal much easier to perceive, but the threshold level was not
improved.

Measurements were also made through these bands with speech
and noise. Wide band speech and white noise were mixed together
and adjusted, subjectively, so that the speech was Just intelligible.
This mixture was then passed through the various filters. For
the 3 db wider filters, the percentage of speech peaks greater
thsn the noise was observed in each band over a five minute period.
It appesred that about 10f of the speech was above the noise. For
the 3 db narrower filters, very little speech greater than the
noise was observed. No quantitative data was taken for this case.

From this study it is believed that some bands can be found
in which a small percentage of speech is above the noise. However,
no bands were found which gave a large speech to noise discrinm-
ination. There is no convenient way to evaluate the contributlons
of these few channel to speech intelligidility. It appears from
this study that a complete multi-channel system mast be built in
order to adequately determine the usefulness of this type of noise
reduction.

nga:nan
October 8, 1956
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